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Introduction
HIV is a global issue affecting an estimated 36.7 million people worldwide [1] . While HIV cannot yet be cured, the virus can be supressed to an undetectable level through antiretroviral (ARV) drugs. Effective self-management enables people living with HIV, as well as other long-term health conditions, to improve health outcomes [2] . Recent research [3, 4] has shown that self-management of HIV requires constant vigilance in monitoring personal health information (such as viral loads, CD4 counts, and medication compliance). However, both the virus and the ARV drugs can cause significant changes to the bodies and minds of people living with HIV, and understanding these changes in personal health information can be challenging [3, 5] .
Research has shown that people living with HIV look for health information from a variety of sources, including newsletters, magazines, personal physicians, and friends [6] . Recent research on chronic conditions has also shown that online communities and forums are often beneficial to those who are in need of information or advice [7, 8] , and that the sharing of experiences and information may promote patient empowerment [5] . For example, an analysis of the health information sharing website, PatientsLikeMe, found that users view information shared by others with similar conditions in order to inform their own care [9] .
An investigation into the online information-seeking behaviour of people with diabetes and chronic migraine reported that individuals often wanted to determine whether their personal health information was typical, or 'normal', for someone with that condition [10] and they sought input from others to try to understand their personal health information. People receive various types of social support when conversing in online communities; some types of support nurture the individual (emotional, esteem, and network support), while other types of support facilitate action or comprehension (tangible and informational support) [11] . The social support that people receive in an online community has been investigated in the case of caregivers of children with autism [8] , people attempting to lose weight [12] , and people living with HIV [5, 13] . These authors have shown that social support exists in online forums, including forums for HIV+ people, and they have detailed how much of different types of social support is provided. Others have shown that posts about personal experiences elicit more emotional responses from the community [14] . However, it is not known how online communities offer social support specifically when responding to questions about someone else's personal health information. This paper reports a study to address these two issues. The study entailed a detailed analysis of messages posted in an online forum for people living with HIV. The research questions were:
1. What types of questions do people living with HIV ask the community about their health information?
2. What types of personal health information are people trying to understand with these questions?
3. What types of personal health information do they share alongside these questions?
4. What types of support are offered by the community to address the questions?
The findings reported here demonstrate that online communities are used by people living with HIV as a means of trying to understand their health and reveal the specific ways in which this occurs. These results contribute a deeper understanding of the questions that people living with HIV have, the information they share and ask about, and the patterns of social support responses from the community. These details can be used as grounding for further research into community support and self-management and to improve tools that support and empower people in self-managing their health.
Methods

Data collection
A well-known, internationally available forum associated with an established organization in the HIV/AIDS community was selected for analysis. In keeping with recommendations on ethical considerations when researching online communities [15] , the forum is not named here. The forum is intended for people living with HIV, and is popular within that community. It hosts a variety of conversations related to the disease, ranging from discussions about nutrition to updates on progress. The forum is self-policing: the community generates and moderates the content -no healthcare professionals check the quality or veracity of the information discussed. It is a public forum: no registration is required to view the messages, and all potential users are informed that the forum is fully searchable and are given a strong privacy warning. Thus, this forum is considered a 'public' place and it was not necessary to obtain informed consent from individual users [13, 15] .
Ethical approval to conduct the investigation was granted by the Department of Computer Science Research Ethics Committee at City, University of London.
Import.io, a webscraper that goes through a website and automatically downloads its content, was used to gather the 200 most recently active threads on the forum and all messages within these threads as of 25 July 2016. Some threads had been created recently while others had been created over a year prior to the scraping. In total, the 200 threads contained 2455 messages posted by 389 unique user names. All user names were anonymized prior to analysis, by replacing them with numeric IDs.
Data analysis
A multi-step approach was taken to analyse the data set. Initially, every message was examined to determine if it contained a question asking others for help in understanding an aspect of personal health information, or if it contained a response from a community member aiming to address a question. Of the 2455 messages, a total of 252 were involved in asking or responding to questions about personal health information (10.2%); 60 messages contained questions and 192 messages aimed to address the questions. The questions were asked by 46 unique users, while 76 unique users posted messages aiming to address the questions.
All 60 messages containing questions were then examined. It was found that 11 of the 60 messages contained more than one question, resulting in a total of 77 different questions. A thematic analysis was conducted to determine the types of questions asked. As described by [16] , thematic analysis involves a researcher manually exploring data to find instances of themes, also known as codes. The thematic analysis in this study drew partly on a set of previously defined codes for information-seeking [10] Following the analysis of question types, the 60 messages containing questions were analysed for the health information that was being shared and the health information that was being asked about. An existing framework of 7 information types used in personal health information tracking of HIV [3] was used as a starting point for this analysis, with new information types added as necessary through open coding of the data. In total, 11 personal health information types were identified, four of which were not in the previous framework:
sexual activity, diagnosis (date or time since being diagnosed with HIV), start of ARV (date or time since starting ARV drugs), and reactions (potential medication side effects or reactions caused by the virus).
Finally, thematic analysis was applied to the 192 messages aiming to address the questions, using the social support codes described by [13] . The 176 messages identified as providing informational support were further analysed to determine sub-types of informational support, as outlined by [13] .
Reliability
All coding of question types and social support was checked for reliability. Inter-rater reliability was calculated as the overlap of agreements [8] : a second, independent coder was provided with definitions for the question type codes and the social support codes, and asked to apply these codes to a subset of the 252 messages. Agreement for the question type codes reached 0.92, agreement for the social support main codes reached 0.95, and agreement for the sub-types of informational support reached 0.96. This indicates very high reliability [8] . Coding of information types was not checked for reliability as this involved a straightforward categorisation of specific health information rather than a judgement on the part of the coder; for example, "Egrifta" was coded as medication.
Results
Each research question is addressed in turn: first, the types of questions asked in the forum are reported, then the personal health information that people with HIV were trying to understand and were sharing alongside these questions, and finally the types of social support that members of the community provided in response to the questions.
What types of questions do people living with HIV ask the community about their health information?
The coding identified 5 types of question (Table I) , grouped into 3 main themes: causation, normalcy and future. Two types of questions were about causation, two were about normalcy, and one was about expectations for the future. We report these questions in detail, in order of frequency of occurrence, which gives a rough indication of how important they seem to be to people living with HIV. Overall, 196 pieces of personal health information were shared within the 60 messages that contained questions, with multiple pieces of information shared in each message (Table III) .
Because some messages contained more than one question, we were unable to divide the information shared by question type. The information that was shared ranged across multiple aspects of health and wellbeing, not all of which are obvious in their relation to HIV (e.g. exercise, emotions, food and weight). This finding demonstrates that individuals attend to and share personal health information in order to provide a wide breadth of context for the questions they asked. Some information types were shared far more frequently than others, and therefore seemed particularly at the forefront of people's thoughts when describing their situation. In particular, information about medication and the date of, or time since, diagnosis was shared in over half of the messages. A more detailed description of personal health information asked about and shared will now be given by question type.
Personal health information in questions about causation
When asking 'Did that cause this?', users were mainly asking about other conditions, followed by reactions, and sharing what they believed to be the cause -their medication:
"I was on [Egrifta] for about 3 months and my tongue started turning yellow I didn't have any [side effects] any change that is before my copay went up to 700 and some odd dollars but I couldn't afford it anymore but when I stop taking the [Egrifta] the yellow and my tongue went away I think it might have been having effect on my kidney I did want to try it again but I'm afraid. Anyone ever have this problem with the yellowing of the tongue" -User359
In 
Personal health information in questions about normalcy
The majority of 'Is this normal' questions were about lab results, followed by reactions. For both kinds of health information, users were surprised by a change in their health and wanted to determine if it was a 'normal' thing to happen. For example, users like User080 asked the community to share experiences in order to determine if theirs were normal: 
Personal health information in questions about the future
In 'What's going to happen' questions, users mainly asked about reactions. Here, users were trying to determine if a reaction would go away and when:
"I've read about anxiety issues but not much about others with sleeping issues and if and how long it took to pass." -User388
With these questions, medication was frequently shared, as people thought it was linked to their health, and so sharing the name of the medication, as well as how long they had been taking it (start of ARV), was common: 
What types of support are offered by the community to address the questions?
Informational support was present in 91.7% of the messages responding to questions about health information (Table IV) . This suggests that the community aimed to facilitate understanding and knowledge by providing suggestions, alternative view points, or related information [11] , rather than simply nurturing and comforting the person who asked the question. This points to the role of the community as an important information source for answering these types of questions. Given the dominance of informational support in the responses, the kind of information provided was further analysed by applying the five informational sub-types defined by [13] ( Table V) . The three most common sub-types across all question types were sharing own experience, followed by suggestion / advice and teaching. While the latter two sub-types provided more general information about health and HIV, by sharing their own experience community members provided their own specific personal health information back to the individual posing the question. and exercise in addition to those information types directly related to the disease. This supports previous research by [3] . Current tools, such as BeYou+ [17] , only allow HIV+ users to track their lab results, medication compliance, and consultation appointments [18] . Based on these results, self-management tools for HIV should allow users to track more types of personal health information. Additionally, these findings highlight the importance of using the health information of others in trying to understand personal health information. Tools like PatientsLikeMe currently facilitate viewing the information of others [9] . However, they do not enable users to examine both their personal health information and the information of others in the same visualization. We believe that such tools could better support individuals in understanding their own health information by providing better scaffolding for the socially-mediated reflection that is already occurring in online forums. With these changes, tools for self-management will enhance conversations about health information and enable understanding of health experiences. 
Informational sub-types
